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e describe the case histories of 2 patients less than
6 months of age in whom ventricular septal he-
matomas developed in the early postoperative pe-
riod. Both cases were managed expectantly with
omplete resolution and no long-term sequelae.
linical Summaries
atient 1. The first patient was seen at 2 days of age with poor
eeding and a cardiac murmur. An echocardiogram confirmed the
iagnosis of type B interrupted aortic arch, posterior malalignment
entricular septal defect (VSD), and ascending aortic hypoplasia.
fter stabilization, she underwent complete 1-stage surgical repair.
ith the use of deep hypothermic circulatory arrest, the aortic arch
as reconstructed and augmented with pulmonary homograft ma-
erial. The malaligned VSD was approached through the tricuspid
alve. A series of pledget-supported interrupted sutures were
laced through the defect margins and a patch of Dacron material
ecured into position. The patient was weaned from bypass on
ow-dose dopamine with no rhythm or hemodynamic concerns.
otal cardiopulmonary bypass time was 103 minutes. Aortic cross-
lamp time was 89 minutes. The circulatory arrest time was 43
inutes. A prominent ventricular septal mass with cystic charac-
eristics was noted on postoperative day 1 by transthoracic imaging
nd persisted on subsequent studies (Figures 1 and Figures e1, A).
he postoperative course was otherwise uneventful and the patient
as discharged on the eighth postoperative day. Outpatient fol-
ow-up documented resolution of the ventricular septal mass over
he course of the ensuing few months (Figure E1, B and C).
Patient 2. In the second patient, a large membranous VSD
ssociated with significant pulmonary overcirculation was diag-
osed at 3 months of age. Surgical intervention was performed at
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The Journal of Thoraciche age of 3 months. The exposure to the VSD was through the
ricuspid valve. The VSD was located in the membranous septum
nd extended toward the outlet septum. Multiple pledget-supported
orizontal mattress sutures were placed around the VSD margin
nd along the fibrous continuity of the semilunar valves. A Dacron
atch was secured into position. The cardiopulmonary bypass time
nd aortic crossclamp time were 114 and 89 minutes, respectively.
n early transesophageal echocardiogram demonstrated the pres-
nce of a large fluid-filled space occupying the entire region
etween the right and left ventricular septae (Figure E2, A). After
eversal of heparin, the fluid-filled space organized (Figure 2) and
as associated with abnormal septal wall motion, transient global
eft ventricular dysfunction, and transient second-degree atrioven-
ricular block. Separation from bypass occurred with the aid of
ow-dose inotropes and temporary epicardial pacing. The postop-
rative course was complicated by junctional ectopic tachycardia,
reated with intravenous amiodarone. Second-degree atrioventric-
lar block and junctional ectopic tachycardia both resolved within
he first 12 postoperative hours. The remaining course was un-
ventful and she was discharged to her home on postoperative day
. Outpatient follow-up revealed no rhythm abnormalities or clin-
cal symptoms. A follow-up echocardiogram performed 7 weeks
fter the operation documented resolution of the hematoma and no
egional wall motion abnormalities (Figure E2, B and C).
iscussion
entricular septal hematoma is a rare phenomenon that to our
nowledge has not been reported in the setting of a VSD repair.
ntramyocardial hematoma has been reported in the setting of
cute myocardial infarction, chest wall trauma, aortic valve dis-
igure 1. Transthoracic image from patient 1. Early parasternal
ong-axis view demonstrating septal hematoma. SH, Septal he-
atoma; RV, right ventricle; LV, left ventricle.ase, and coronary artery bypass surgery.1,2 Myocardial hematoma
and Cardiovascular Surgery ● Volume 133, Number 6 1651
f
a
h
n
c
p
a
s
p
e
g
t
j
t
h
c
c
g
s
s
c
u
b
t
c
R
1
2
3
4
F
F
g
v
Brief Communications
1ormation may cause hemodynamic or conduction abnormalities
nd may lead to serious short-term results, including high-grade
eart block, outflow obstruction, and tamponade.3,4
The interventricular septum is typically considered a homoge-
enous, simple structure. On the basis of the aforementioned
linical findings and embryologic considerations, there likely is a
otential space in all patients that, rarely, can be a site of bleeding
nd subsequent hematoma formation. Presumably, injury to a
eptal perforating artery may occur during placement of the septal
atch sutures and, during anticoagulation, active bleeding may
igure 2. Transesophageal image from patient 2 after bypass.
our-chamber view after heparin reversal reveals hematoma or-
anization. SH, Septal hematoma; RV, right ventricle; LV, left
entricle.nsue.
652 The Journal of Thoracic and Cardiovascular Surgery ● JunThe expectant management of these 2 cases would support a
enerally benign course for ventricular septal hematomas. Al-
hough one of the reported patients did have transient heart block,
unctional ectopic tachycardia, and transient ventricular dysfunc-
ion, it was not clear that these findings were actually related to the
ematoma. Similar rhythm and hemodynamic issues are not un-
ommon in the early postoperative setting, particularly in small
hildren after heart surgery.
Pediatric cardiologists, sonographers, and cardiothoracic sur-
eons should be aware of this entity, because perioperative deci-
ions regarding treatment could potentially complicate otherwise
traightforward cases. Potential approaches to management in-
lude watchful waiting, as in our 2 cases, versus hematoma evac-
ation. Review of larger congenital heart surgery registries might
e helpful and would lend insight into the relative frequency,
echnical associations, and natural history of this rare postoperative
omplication.
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Brief Communicationsigure E1. Transthoracic images from patient 1. A, Apical four-
hamber view. B, Parasternal long-axis image after resolution of
ematoma. C, Apical four-chamber view after hematoma resolu-
ion. SH, Septal hematoma; RV, right ventricle; LV, left ventricle;
VS, interventricular septum. Arrow, Ventricular septal defect
atch.The Journal of Thoracic anigure E2. Transthoracic echocardiogram from patient 2 after
ypass. A, Four-chamber view demonstrating fluid-filled septal
ematoma before heparin reversal. Transthoracic images from
atient 2, 6 weeks postoperatively. B, Parasternal long-axis view
hows prominent ventricular septal defect patch but normal-
ppearing septum. C, Apical four-chamber view documenting no
esidual hematoma. SH, Septal hematoma; RV, right ventricle; LV,
eft ventricle.d Cardiovascular Surgery ● Volume 133, Number 6 1652.e1
